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to determine parents’ intentions towards influenza vaccination of their children, as well as themselves,
and to assess regional differences. METHODS Parents presenting to four paediatric emergency depart-
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Children with chronic illnesses were more frequently vaccinated than healthy children (19.2% vs 5.6%; p
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ment and public health organisations can leverage these regional results to promote influenza vaccination
among children for the coming seasons.
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Summary
AIMS OF THE STUDY: The COVID-19 pandemic is likely
to overlap with the seasonal influenza epidemic, increas-
ing the risk of overextending the health system capacity
in Switzerland. Influenza vaccine uptake has remained
low in most countries, including Switzerland. The aim of
the study was to determine parents’ intentions towards
influenza vaccination of their children, as well as them-
selves, and to assess regional differences.
METHODS: Parents presenting to four paediatric emer-
gency departments (Zurich, Bern, Bellinzona, Geneva)
were asked to complete an online survey during and after
the first lockdown of the COVID-19 pandemic (April to
June 2020). The anonymised survey included demograph-
ic information, vaccination history and intentions to vacci-
nate against influenza, as well as attitudes towards future
vaccination against COVID-19.
RESULTS: The majority of children (92%; 602/654) were
up-to-date on their vaccination schedule. In 2019/2020,
7.2% (47/654) were vaccinated against influenza. Children
with chronic illnesses were more frequently vaccinated
than healthy children (19.2% vs 5.6%; p = 0.002). For the
coming winter season, 111 (17%) parents stated they plan
to vaccinate their children against influenza, more than
double the rate from last year, and 383 (59.2%) parents
suggested they will vaccinate against COVID-19 once a
vaccine is available. Regional differences between “Ger-
man” and “Latin” Switzerland were found for parents’ in-
tent to have their children vaccinated against influenza
next season (Zurich and Bern 14.3%, Bellinzona and
Geneva 27.2%, p <0.001), but not for a hypothetical vac-
cination against COVID-19 (Zurich and Bern 59.1%,
Bellinzona and Geneva 59.7%, p = 0.894).
CONCLUSIONS: The COVID-19 pandemic resulted in a
substantial increase of parents’ intention to vaccinate their
children against influenza, especially in hard-hit “Latin”
Switzerland. The Swiss government and public health or-
ganisations can leverage these regional results to promote
influenza vaccination among children for the coming sea-
sons.
Introduction
Despite availability of vaccination, seasonal influenza re-
sults in 3–5 million severe cases and in the deaths of
290,000–650,000 people worldwide, including children
[1–3]. In Switzerland, influenza is responsible for up to
5000 hospitalisations a year and up to 280,000 medical
consultations [3]. Vaccination uptake remains low in most
countries, including Switzerland with an overall influenza
vaccine coverage of 15%. The Federal Office of Public
Health (FOPH) in Switzerland recommends vaccinating
high-risk groups, such as the elderly, adults and children
older than 6 months with chronic illnesses, premature in-
fants and those who are in regular contact with vulnerable
individuals [4]. Vaccination lowers the risk of infection in
healthy children from 30% to 11% [5], as well as trans-
mission of the virus, as children are more infectious than
adults [2, 3]. Symptoms of influenza are similar to the
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), now called the coronavirus disease 2019
(COVID-19), for which several vaccines are being devel-
oped.
The first COVID-19 case in Switzerland was recorded in
Ticino on 25 February 2020, and as of 17 March 2020, the
Swiss government declared a state of national emergency
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with a lockdown. The lockdown ended on 10 May 2020
with partial reopening of schools and shops. The Cantons
of Ticino and Geneva (Latin Switzerland) had the highest
incidence of confirmed COVID-19 cases, hospitalised pa-
tients, and deaths [6–8]. By the end of the lockdown, Tici-
no and Geneva each recorded 300 deaths, whereas Zurich
and Bern had each confirmed 100 deaths. Geneva had 5160
confirmed cases, Ticino 3229, Zurich 3449, and Bern 1831
[6]. As many as 1200 patients were hospitalised in Geneva,
700 in Ticino, 300 in Zurich and 300 in Bern [7].
Public health officials warned of overloading of the health-
care system in Switzerland in the winter season 2020/2021,
if both COVID-19 and influenza pandemics happened at
the same time (“Twindemic”). In summer 2020, the FOPH
emphasised the importance of influenza vaccinations for
children who are in contact with patients at high risk for
influenza and COVID-19 [9]. Fortunately, at the end of
August 2020, data from the Southern hemisphere showed
very low influenza activity during influenza season 2020
(June to August) due to vaccinations and community miti-
gation measures [10]
A higher influenza vaccination uptake was noted following
the H1N1 pandemic in 2009 [11], but uptake in Switzer-
land prior to (2007) and after that pandemic (2012) de-
clined from 16.4% to 14.1% of the population [4]. Even
though the H1N1 pandemic improved the public’s percep-
tion of influenza vaccination, it was not long-lasting.
The object of this study was to determine Swiss parents’
attitudes towards influenza vaccination for their children
and themselves during and after the COVID-19 lockdown,
as well as their attitudes towards a COVID-19 vaccine. We
aimed to analyse regional differences in order to help pub-
lic health organisations with efforts to promote influenza
vaccination.
Methods
This study is part of a larger COVID-19 International
Parental Attitude Study (COVIPAS) of caregivers present-
ing to 17 different emergency departments (EDs) in 6
countries [3, 12, 13]. Posters in the local language placed
in waiting areas and patient rooms, and direct approaches
to all families by healthcare team members, requested care-
givers to participate in the survey when they arrived at
the paediatric EDs of four main regional hospitals in in
Switzerland: Zurich, Bern, Bellinzona and Geneva. Care-
givers used their smartphones to complete the survey by
logging into a secured online platform based on REDCap
metadata-driven software (Vanderbilt University). The
Swiss ethics committee approved a waiver of consent,
since responding to the survey was considered consent to
participate and because only attitudes and opinions were
collected and no patient medical information was request-
ed. All data used for this study were provided anonymous-
ly by the parents. The questionnaire was available in Ger-
man, French, Italian and English.
Sites began recruitment in a staggered fashion: Bern start-
ed on 10 April, Geneva 17 April, Zurich 18 April and
Bellinzona 22 May. Recruitment was completed on 30
June 2020. Because of restrictions on family visitation in
EDs, only one caregiver was allowed to accompany the
child and therefore only one caregiver completed the sur-
vey.
A study-specific questionnaire was designed to include
questions on demographic characteristics and attitudes to-
wards vaccinations against influenza and COVID-19. The
survey was developed to reflect parental opinions and ac-
tions during the pandemic, and literature on prior pan-
demics helped inform the questions. The survey was tested
for clarity a priori by 10 individuals representing the target
group and 10 healthcare providers working in EDs. Feed-
back led to revisions before the survey was uploaded on-
line.
Demographic information collected included the child’s
age and whether anyone in the family had been exposed to
someone who had tested positive for SARS-CoV-2, if the
child had a chronic condition or chronic medication use,
and whether the child has received all recommended vac-
cinations so far.
We asked parents to answer five questions about immuni-
sations: (1) “Was your child immunised for influenza (flu)
in the last 12 months?” (2) “Have you been immunised
for influenza (flu) in the last 12 months?” (3) “Do you
plan to immunise your child for influenza (flu) next year?”
(4) “Do you plan to immunise yourself for influenza (flu)
next year?” (5) “There is no vaccine/immunisation current-
ly available for coronavirus (COVID-19). If a vaccine/im-
munisation were available today, would you give it to your
child?”
Statistical analysis
Statistical analyses were performed with IBM® SPSS® sta-
tistics version 24 (IBM, Armonk, NY). Basic descriptive
statistics and frequencies were used for all variables and
to compare German Switzerland (Zurich and Bern) with
Latin Switzerland (Bellinzona and Geneva). Independent
t-tests were used to compare normally distributed continu-
ous variables, and chi-square or Fisher’s exact tests for cat-
egorical variables. For all tests, p-values of less than 0.05
were considered statistically significant.
Results
A total of 662 surveys were completed online in four sites.
This corresponds to 4.3% of all ED visits during the study
period (Zurich 416/6485, Bern 104/4203, Geneva 67/3853,
Bellinzona 75/783). Some participants abstained from an-
swering certain questions, accounting for 9 (1.4%) un-
known responses to demographic questions and 15 (2.3%)
regarding vaccination. The mean age of the children was
7.4 years (standard deviation [SD] 4.5); children in
Bellinzona and Geneva were older than children in Zurich
and Bern (8.2 years vs 7.1 years, p = 0.011). Table 1
provides demographic information including a comparison
between families from German Switzerland and those from
Latin Switzerland. Both groups had similar proportions of
children with a chronic illness and those using long-term
medications. In Latin Switzerland, more families were ex-
posed to COVID-19 (13.9% vs 4.6%, p <0.001) and more
surveys were completed after the lockdown, as compared
with German Switzerland (85.8% vs 54.6%, p <0.001).
The proportion of children with a completed schedule of
vaccinations (“up to date”) was 92% (602/654).
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The rate of reported influenza vaccination of children in
the previous season was 7.2% (47/654) and among parents
was 20.4% (134/657). Children with chronic illnesses were
vaccinated more frequently than healthy children (19.2%,
9/47 vs 5.6%, 34/605; p = 0.002). More than double the
proportion of parents reported planning to obtain an in-
fluenza vaccination for their children in the coming season,
as compared with the previous season (17%, 111/653 vs
7.2%, 47/654), and there was a more than 50% increase
in the rate of parents planning to obtain the vaccine them-
selves (33.2%; 218/656) (table 2).
For a hypothetical vaccine against COVID-19, similar pro-
portions of parents suggested they would give the vaccine
to their children, if such a vaccine were available (59.7%
and 59.1% in Latin Switzerland and German Switzerland,
respectively; p = 0.894).
Tables 1 to 3 demonstrate regional differences. More par-
ents in Latin Switzerland than in German Switzerland
planned to vaccinate their children against influenza next
season (27.2% vs 14.3%, respectively, p <0.001). Parents
in Latin Switzerland were more likely to change their at-
titude and plan to vaccinate their children against influen-
za, despite not having done so the previous year. Similarly,
they were more likely to start vaccinating their children
if they were vaccinated last season, they planned a vacci-
nation for themselves next season, and if they planned to
have their children vaccinated against COVID-19 when a
vaccine becomes available.
Discussion
Communities in Switzerland had seen a significant impact
due to the COVID-19 pandemic, with an estimated high
risk for mental health, short-term morbidity and mortality
[14].
Table 1: Demographic information and number of surveys in German Switzerland (Zurich, Bern) and Latin Switzerland (Bellinzona, Geneva).
Number of surveys German Switzerland Latin Switzerland p-value
Zurich Bern Bellinzona Geneva
Child’s mean age in years (SD) 659 7.1 (4.5) 7.2 (4.4) 7.8 (4.4) 8.6 (4.4) 0.011
Child’s gender male 660 223/416 (53.6%) 65/102 (63.7%) 40/75 (53.3%) 28/67 (41.8%) 0.102
Child has a chronic illness 659 31/415 (7.5%) 4/103 (3.9%) 3/74 (4%) 5/67 (7.5%) 0.644
Child uses long-term medication 660 44/415 (10.6%) 10/104 (9.6%) 7/74 (9.5%) 7/67 (10.4%) 0.869
Survey was completed by the mother 659 270/416 (64.9%) 66/102 (64.7%) 58/74 (78.4%) 41/67 (61.2%) 0.235
Family member was exposed to
COVID-19
653 17/412 (4.1%) 7/104 (6.7%) 11/71 (15.5) 8/66 (12.1%) <0.001
Survey completed out after lockdown
(May 11 – June 30, 2020)
662 251/416 (60.3%) 33/104 (31.7%) 75/75 (100%) 46/67 (68.7%) <0.001
SD = standard deviation Significant p-values are in bold type
Table 2: Reported vaccination status including influenza vaccination in the previous year and plans for influenza vaccination in the coming season, as well as COVID-19 vaccine
and number of surveys in German Switzerland (Zurich, Bern) and Latin Switzerland (Bellinzona, Geneva).
Number of surveys German Switzerland Latin Switzerland p-value
Zurich Bern Bellinzona Geneva
Child vaccinations up to date 654 379/413 (91.8%) 97/102 (95.1%) 67/72 (93.1%) 59/67 (88.1%) 0.319
Child received influenza vaccine in last 12
months
654 31/415 (7.5%) 2/102 (2%) 7/71 (9.9%) 7/66 (10.6%) 0.122
Parents received influenza vaccination in
last 12 months
657 85/415 (20.5%) 19/103 (18.4%) 16/72 (22.2%) 14/67 (20.9%) 0.696
Parents plans on influenza vaccination
for their children in winter 2020/2021
653 67/415 (16.1%) 7/102 (6.9%) 18/70 (25.7%) 19/66 (28.8%) <0.001
Parents plan on receiving influenza vacci-
nation in winter 20/21
656 140/415 (33.7%) 29/103 (28.2%) 24/71 (33.8%) 25/67 (37.3%) 0.523
Parents plan on COVID-19 vaccine for
their children
647 239/411 (58.2%) 64/102 (62.7%) 42/70 (60%) 38/64 (59.4%) 0.894
Significant p-values are in bold type
Table 3: Factors associated with parents not vaccinating their children against influenza last season.
No intention to vaccinate their chil-
dren against influenza
(n = 533)




Child’s mean age in years (SD), (n = 601) 7.5 (4.4) 7.1 (4.5) 0.482
Child has a chronic illness (n = 602) 31/531 (5.8%) 3/71 (4.2%) 0.786
Family member was exposed to COVID-19 (n = 598) 35/527 (6.6%) 6/71 (8.4%) 0.614
Family lives in Latin Switzerland (n = 604) 96/533 (18%) 24/71 (33.8%) 0.002
Child vaccination up to date (n = 601) 487/532 (91.5%) 65/69 (94.2%) 0.822
Parent received influenza vaccination last season (n = 604) 78/533 (14.6%) 27/71 (38%) <0.001
Parent plan on receiving influenza vaccination next season
(n = 603)
115/533 (21.6%) 66/70 (94.3%) <0.001
Parent plans on COVID-19 vaccine for their children (n =
596)
281/525 (53.5%) 61/71 (85.9%) <0.001
SD = standard deviation Significant p-values are in bold type
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We report double the rate of parents who plan to vaccinate
their children against influenza in the coming season in
Switzerland, as compared with last season. The increase
was noted mostly in Latin Switzerland, a hard-hit area dur-
ing the COVID-19 pandemic.
The rate of influenza vaccination in Switzerland is low [4],
even if the 17% of parents considering vaccinating their
children after the COVID-19 pandemic actually do so. In
the larger COVIPAS study with 2785 surveys in six dif-
ferent countries, half (54.3%) of respondents stated they
intend to vaccinate their children against influenza next
season and 58.3% said that they intend to take the vac-
cine themselves [12]. These rates represent an increase of
15.9% in influenza vaccination for children and of 17.7%
for parents [12]. One explanation for the low rate in
Switzerland may be that parents do not perceive the dis-
ease as a danger to their children [15]. Also, official recom-
mendations for influenza vaccination programmes differ
from country to country. For example, in the US, influen-
za vaccination is recommended for everybody older than 6
months because children easily transmit the virus into their
community. And if they are vaccinated, the risks for in-
fluenza disease in children and adults are reduced, as are
lost school days and adult work days [4]. Finally, safety
concerns of parents may be the culprit, as only 59% of
residents of high-income countries in Western Europe (in-
cluding Switzerland) agree that vaccinations are safe, com-
pared with over 90% in low-income countries [16].
The influenza vaccination rate last year self-reported by
parents in our cohort was 20%, in line with previous re-
ports from Switzerland [4, 17] and the rate we found is
50% higher for anticipated vaccination of parents next
year. In Switzerland, there are regional differences in up-
take of vaccines against measles, mumps and rubella, with
more being vaccinated in Latin Switzerland compared with
their German counterparts [18]. Canton-based heterogene-
ity in vaccination uptake may be due to cultural differences
and differences in vaccination programmes, including who
is administering the vaccine (only general practitioners or
also pharmacists) [4, 19]. Vaccination policies of bordering
countries may have also influenced the public’s opinion.
Practices in Italy and France, the two European countries
most affected by COVID-19 during our study, might have
influenced parents’ attitudes towards influenza vaccination
[20].
Factors associated with parents’ attitudes towards their
children’s protection against influenza during the
COVID-19 pandemic were location (more in Latin
Switzerland), parent influenza vaccinations status (past or
future) and parents’ plans to give their child a COVID-19
vaccination. A global interest in pneumococcal and in-
fluenza vaccinations was reported in February and March
2020, mainly in hard-hit COVID-19 areas [21]. COVID-19
may have augmented the general interest in diseases with
symptoms similar to COVID-19 and increased health-in-
formation seeking behaviour, and therefore increased in-
terest in influenza vaccination [22]. Families in Bellinzona
and Geneva were much more affected by COVID-19 than
those in Zurich and Bern, possibly affecting plans for fu-
ture influenza vaccination for their children. Global events
such as the COVID-19 pandemic may change public per-
ception about the importance of vaccinations, which could
have an impact on future vaccination campaigns [21].
The FOPH recommends influenza vaccine for children
with chronic diseases. However, our study found that only
19% of this subgroup of children was vaccinated against
influenza last season and, more concerning, the rate of in-
terest in influenza vaccinations for next season seems to re-
main low. Similar results were found in a study from Hong
Kong with a vaccination uptake of one third in this vulner-
able population [23]. These findings indicate that parents
may lack knowledge and awareness of the risks of influen-
za and the benefit of this vaccine [23]. Vaccine hesitan-
cy is multifactorial, however, and education of health pro-
fessionals and the general public may improve uptake [4,
23]. A French study reported that, despite being aware of
influenza complications, 60% of adults were unaware that
they were part of a risk group [24]. It is of great impor-
tance that primary care providers educate parents and pa-
tients about influenza, as knowledge and understanding of
this disease and the vaccine are key factors to improve fu-
ture vaccination uptake [25, 26].
Of interest, parents arriving at our EDs in Switzerland were
eager to see a vaccine against COVID-19 ready for admin-
istration, and 59% plan to give it to their children once
available. Despite evidence that influenza affects children
much more frequently than SARS-CoV-2 [4], parents com-
ing to EDs considered a vaccination against COVID-19
more desirable than a vaccination against influenza. We
previously reported in the COVIPAS global study that half
of parents were willing to accept an abbreviated
COVID-19 vaccine approval process during the pandemic
[12], reflecting peak pandemic concerns and interest in re-
turning to normal life.
Limitations
Our study has a number of limitations. First, the parents
who completed the survey do not represent all parents at
the sites where the study was conducted, and during lock-
down many people avoided going to EDs (selection bias).
Secondly, a smartphone was required to complete the sur-
vey, which may have excluded a small percentage of care-
givers from responding. Thirdly, sites began recruitment
in a staggered fashion, and in Bellinzona, recruitment on-
ly began after the end of the lockdown, which may have
led to an underestimation of the level of concern in this re-
gion. Fourthly, our question regarding influenza vaccina-
tion was theoretical for most parents because their children
had no chronic illnesses and therefore influenza vaccina-
tion is not recommended for them by the FOPH. Fifthly,
the response rate of caregivers was low. Sixthly, only par-
ents who spoke a local language or English were included.
Seventhly, potential confounders cannot be ruled out be-
cause of the study design (no possible randomization, no
restriction and no possible matching).
Conclusion
The COVID-19 pandemic has resulted in a substantial in-
crease in parents’ intention to vaccinate their children
against influenza next season with an anticipated higher
rate of uptake in hard-hit Latin Switzerland than in German
Switzerland. Yet the anticipated rate of vaccination re-
mains very low. These regional differences can help public
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health officials in targeting influenza vaccine campaigns,
especially among children, for the upcoming seasons.
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